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(54)Title: TWO-FREQUENCY IMPEDANCE MATCHING CIRCUIT 




(57) Abstract 

An impedance matching circuit comprises an output terminal connected with a load; an input terminal for receiving a signal for the 
load; a series resonance circuit consisting of a series capacitor and a series inductor connected in series with the series capacitor, the series 
resonance circuit being connected in scries with the load viewed from the input terminal; and a parallel resonance circuit consisting of a 
parallel capacitor and a parallel inductor connected in parallel with the parallel capacitor, the parallel resonance circuit being connected in 
parallel with the load and the series resonance circuit viewed from the input terminal. This configuration solves the problem that the 
conventional impedance matching circuit cannot perform impedance matching at two frequencies. Since no transmission line is used, the 
circuit becomes compact for a low-frequency application. 




(57)R*& 



Jl©5BWoaE-&|gIBtt, ft«#»**ns ffi^f^^ch, MS RAW'S© 

90 * * a s> ? & j: dc - © ^ * a > * t ic s n fcagyij-f >^ 



A L 7M=7 

AM T**-T 

AT *-*M7 

AU ^-X^!I7 

AZ Ti?/l"<>f 

B A tfX~T • ^U7s=fft 

B B /</t/< 

B F. -</Hf— 

bf rw-7ry 

bc -f/wyT 

BR 

B Y ><?A~> 

CA 

CF 

C C a 
CH 

CI * 

CM *?/l~-> 

CN ^BJ 

CR ax9*V* 
CU 

CY *:/o* 
CZ 

DE K-f? 
DK 



DM 




KZ 


EE 




LC 


ES 




L ! 


F I 




LK 


FR 




LR 


CA 




LS 


G B 




LT 


GD 




LU 


CE 




LV 


GH 




MA 


GM 




MC 


GN 




MD 


GW 




MC 


GR 




MK 


HR 






HU 




ML 


I D 


MN 


I E 




MR 


I L 




MW 


IN 


MX 


I S 




NE 


I T 




NL 


J P 


B* 


NO 


KE 


>r-T 


NZ 


KG 




PL 


KP 




PT 


KR 


KGB 


RO 



LU frf-tlt?*? 
■ 9 KC-fT 



RU 
SD 
SE 
SG 
5 I 
SK 
S L 
S N 

sz 

TD 
TG 
TJ 
TZ 
TM 
TR 
TT 
UA 
UG 
US 

uz 

VN 
YU 
ZA 

zw 



*o9V*7 

XT 




WO 00/13315 ± PCT/JP99/03 U3 

mm m 
2 m$Lm.&®& 

©38 W tt 2 ^ © » 4 H «» fc* Vi T H > tr - ^ >^ t y 5 1 ' 

19itt TH. NAKAJ IMA, M. MURAGUCHI : "Du 
al— Frequency Matching Technique 
and Its Application to an Octave 
-Band (30-60GHz) MMIC Ampl i f i e r " , I 
EICE Trans. Electron, VOL. E80-C. Se 
p. , 1 9 9 7. j fc»*$nTV**f£*© 2 «RS£|g»43J:tf*JF- 
aih7>^7^T*5. EKl&HT, 1 te^£leliS&©A73$3B^> 2 

m-smmomtiWi? , 4 7 ttxasm^ 1 ttn^^^2 t©fst«gg$n 

fcfcmm?&, 4 8 ttA^j^f 1 1 ieiHK4 7 i©Wl:S.RSii, iiSVi 
&J13fcifcw H ©A/4©;g££^5^MM7.*:/, 4 9 teAftSg 
T 1 tfcSHSIS 4 7 i©WJfceBfc£ftfc$fcS«ll;ttJB;**:/T?*S. £fc 

S So 



WO 00/13315 



2 



PCT/JP99/03113. 



R («ittt0. 0 2 S <D£n ? >XR) T*$5. 

©«#&* F5>y7^5 0 ©ftW-f >tf-y >7> ^±SS^n 
f L ©{i#£EP;bnl>£:*l-&©^&-f > tf-y >7T$ D , 5 5ttiti^J! 

0 . ±IB2 0«D-i'>e-^>X^±IB5en>^^^>XR5 3 ±T'®Wi 
^-£££3. 5 6 ttdOSE^fc J: -a Tt# S*i <&. K 

T©-f > tf— £ <h £ JL £ ifi T * & . 

& ic Hi f£ K -o V 5 T ft BJ f 5 . 

ifEA^SS? 1 J&^H^S&m H^>> ? Xi5'5 0^O(g^«, JisE 2 O 

2 j^iftg^iHjs§te£*±© £ ? tiijsnTi^oT?, ±iee^ 

*§lg& 4 7 ©S^O^TI&S 2 0©««»fc*^ h 7 

xr 5 3 ±fc-r >E-y>7,^^si$ z. twz zmjjom&mt 

Sf tft^^niUS^ d t fcfc 0, ttjft©2t>©Htt*fcfcV>T©-r 
> t! - ^ > X B£ £ £ «T ^ & V> £ V» -5 HUB ifi $> -o fc . 




WO 00/13315 3 PCT/JP99/03113. 

*vi, m-sm&$ %<7)^tinfi±% < ta-o x l * o t o m^m % & z . 
# & <k © aaai^ ^ a* ^ * id it m \z mm $ nfc a ai-r > ^ ^ $ # & 

<h £ # A fc ©T & 3 . 

C9g£:ftj3li&&£ co ,., to,,, H5^^>X$Yo t LfcHi:, 

VM-i y ? >7 $ 99 * i'Ts'L w.n*c* nis? <D*r* > 

XC P ttflK >**37 *©-f 37 >7. L 2 * itKMJ!)*^ nisfO) 

L, = X e /(o) H -a> L ) 
C,= (co H -co L )*C es 

/ (C es *co H *co L *X e - (co H -co L ) ) 
L 2 = ( a> „ - co L ) * R , / (cu H *a) L *Y 0 *X 8 ) 




WO 00/13315 



4 



PCT/JP99/031I3 



C 2 = Y 0 * X B / ( ( CO „ - CO L ) * R , ) 

X 8 = (R,/Y 0 -R , *R ( ) 



• ics:^ i 



a tM^j^s^$nfe^?ij-r >99 9-^^n. 

J*^£tl*:Ift?i.K >99 9& 0 , _h|2A#*a5^^ ?> H. T Ji IB H # i: 

o 

>9*9 9 0)4 >?9 9 >7>"L m.n3r*r n*/9 O** r%>>9 >XC ^ 
. Sfc Jl -T >9 5 9 <D-i >9 9 9 > 7> L 2 ^ J: tfM 2*J ^ * A -> ^ CO * ^ A 

Lj= ( co H * (/3 L -B eL ) - co L * ( 0 „ + B e H ) ) 

/ ( (co H * co H -co L * co L ) (/3 L -B 8L ) (/3 H +B.„)) 
C 1 =(<o„*w M -« L *c» L ) (0 L -B 6L ) (0 H +B gH ) 
/ (co H *co L * (co L * (j8 L -B gL ) -co H * (/3„ + B. H ) ) ) 
L 2 = Z 0 * (co H *co„-co L *co L ) *B, H *B eL 

/ ( co u * co L * (ft> H *a L *B gH +ft> L *o H *B, L ) ) 
C 2 = (w L *a L *B gH + a) H *a 1 i*B BL ) 
/ (Z 0 * ( 




WO 00/13315 5 PCT/JP99/03113 

a = R , / (R , * R , + 1 / (a>*a>*C 8 ,*C B ,) ) 
fl = ( 1 / (a> * C 8 s ) ) 

'/ < R , * R , + 1 / (G>*a>*C es *C BS ) ) 
B „= ( at/Z 0 - a * a) 1/2 2 

s. ■ 

, a) H , > tf-^>7> £ Z c £ UfeRtlZ. IJCf ^ O-f > 

y * * > 7. L , » W.&l3r * K -> ^ <2 * -V ^ S/ ? > 7 C , . M ?!K > ^ 

L 1 = R ds *Z 0 *B d / ( a> H - a> L ) 

C i = ( co „ - a) L ) / (co H *a> L *R ds *Z 0 *B d ) 

Lj= (w H - co L )/(a> H *co L *B d ) 

Cj, = B d / (a> H -w L ) -C ds 

B d = (1/ (Z 0 *R ds ) -1/ (R ds *R ds ) ) 



WO 00/13315 



6 



PCT/JP99/03113 



• • • »5fc»3 

® — MW±ftX1lM*£UW\Z&mzn?tfk : tft* J rrtzs?-BLTfi 
, to H , a»ft71«5y^>7SY 0 ilftRi:, JAW* > ? 9 * 

L, = (a> L *a L *X dH +a) w *a H *X dL ) 

/ (Y 0 * (&> H *a> H — a> L *co L ) *X dH *X dL ) 

Ci=Y 0 * ( to H * CD H — CO L * CO L ) *X dH *X dL 

/ ( co H * co L * <ca H *Q!L*X dH +co L *a dL *X dL ) ) 
L2 = (ct> n *a) H — co L *a) L ) 

/ (a) H *co L * (co L / (X dH -/3 H ) + <o H / (X dL +/3 L ) ) ) 
C 2 = (co H * (X dH -0„) +w L / (X dL +/3 L ) ) 

/ (W H *6) H — CO L *CO L ) 



WO 00/13315 



7 



PCT/JP99/03113 



a= ( 1 /R ds ) / (1/ <R d5 * R d s ) 

+ to*to*C ds *C ds ) 
/3 = to*C di / (1/ (R ds R ds ) +co * to * C ds * C ds ) ) 



mmommumm 

£> fc J6 <Z> 7. 5 * ^ — h T * -5 o 

O £>g|Jli£f& to H , to L fc*5 t^T^-g- & £ 5 ffa<D&m^<0'iSL%$$:®.Wr 

fg 5 IB, £ <Z>R91<Z>ftfflS0&!flB 3 2 E i& HSS 45 «k ftffi 

Sg6 Btt'. - ©^B^©||5S0^M 3 \Z J: -5 2 J5 i£ g 0 & {;: £ v> t 2 
■0<Dfam$LWL to H , to L {C*5ViT^-&<&^S|^©g-^^cDtSfii?rl5a^-r 

d (D^WommOWm 4 K«k«5 2MiSM-&lHlgS{c43^T 2 
:?CDfc^}£$cto H , to L fc43ViTM-&^<h5>l^©&^^©©i!l ; &lftWr 



X d = (a/Y 0 - a * a) 1/2 



• &5S:S*4 



WO 00/13315 



8 



PCT/JP99/03113 



© 

^ m * mm? z tz & on ® 

88^ 1 (horaCBBfSStlfcity!]**/'*^. 5 ttn ©ift ?ij=^/v>^ 4 

o 

this* 7 <omm\z&m.2ft, mm**?? > Ki&i:^ 
;b i> etis 5 o q & £) tin t;& s v> tt^-n<t n*^i^ t &ntim.t 

8 fc)&«fiydfcS?tt$n&BK«:#tfT3Er £ smsst ltd 



WO 00/13315 PCT/JP99/031 13 

»»'a) „, Q) L £&V>T<>£-y>;*©g^ft£48&©lS?!K>^£ 
*3> E^J* r A->^ 4 . M^J-Y ^ 5 . t^^ t n-/^6f, Sfl 

l2il:iHT. 9 ttftflf >7> 8 £ «ktffttfff4^ /t is? 

7 ±fZ&^&m&&(0 LVm^&WMVfrm&Vfkft^ yV- 

ffyXZ^ (co L ) T & 9 , 1 Oteft^W/X^X 8*<J;0ti^^t 

ny* 7 ic*r LT±aa»v»fl « ■^*HiiniLfcft'& oft if -r 

>\z—sr->7> z L (o)„) o , ii tt_he»--&-f >e-y>xtc«t 

DMftSftfctn >XR <«*.»().' 0 2 S <D^n >y^7 iS' 

ti>T, mm-i 3 iitaaj^^/t^^ 4 sis ^mnia 

HI* 2 ^©ftHRRfc^SViT t %>fc«*tt*M-r S i5 L» thfci 
D Z©a3?!l#iRl5|g& 3 , 4-iftWf7'. 8 t Sr±IB 2 -3©^^feicco H , 

^ * >Xj&#ft_hfE5£a * >7> R 1 1 -hfcf*»S«*. 12B 

ft, ftDftMttft ca L T?tt«3tttfc, KlVAHJfcft w „Ttt**ttftM 
-^4 <fc 5 tC ^-tllcJ:0 2O©-r> tf — ft ±|B^n y # $ 9 y 



WO 00/13315 1 Q PCT/JP99/031 13 

L, = X e / (cu H — o> L ) 
C,= (co„- to L ) *C es 

/ (C es *co H *co L *X 6 - (co H -co L ) ) 
L 2 = (w H -co L ) *R,/ (g> „ * o) L * Y 0 * X e ) 
C 2 =Y 0 *X e / ( (o) H - to L ) *R,) 

X B = (R ,/Yo-R, * R ,) 1/2 • • • »5£#5 

_h|3^S;p 5 S fe BJ J; 3 \z. 2 O cD^-&:fc Jlifcgc o L 

^ C Mfls C O v> X ft BJ3f * . 

-LEA**'? 1 Sft^Ot^li. _h|2 2 0(DM-S-^^iS|gca) L , 

TW-I > & $ 9 3^«=>&9, ifBA^S^ 1 SJLT±ffiftfflf 7 . 8 til 
0, ±EA*JI J F 1 Jfe SJLT-kBAffi 7. 8 * J;^±f2ia^J + V A 2/* 

3 r# bek > ? ? ? 4& zmzmpi&mm&<D±fcii$LP\izmM2ft 

£ffl?7. 8tf>A£l/v?X*>X (R f ) |C*UT, ft it \ZM tH L 2 o 



WO 00/1331 5 1 x PCT/JP99/031 13 

0*tA->^>X5C e8 , 2 ■3©K'&ft«»ftfcco L . co„, |^7H 

it ^J* -W"* -> * © ^ i*A v > 7. C , * ^^!l-f>^^^0[)'f>^*^^> 
7. L 2 :fc«ktfM*»J* V/V>*©* *A C 2 £±fE$C3CP 5 

^JS©fl£<&2. 

3S^2 £© K EIS: £ nfcM3Ffl 1 7 (itli^JS^ 2 <h&?»W 

* 1 5 £ ©wfc-fctffcifcs nfciaa&i-f >^**» 1 8 

£tt L Tift $ ft ^mST -5 . 

n ojft©ea«Kt-jR6ijiw^vs ens 5 0 q& g) ct d *> 

^4 Sfiil ©%93©&ffi©fl?flB 1 «t5 Swings tfeUT 2O0^| 
& & a> „ , 0) L H*5liT'f>t:-^>X©M-&^i:-5IScDit^J-i'>y^ 



WO 00/13315 12 PCT/JP99/031I3.. 

M 7, W.n*r* n y^l8, ^15, M n =¥■ + A -> ^ 1 

»4Hfc*V*T, 1 9 I'S** * >X 8 & £tf jlffi 

t-f>t-y>XZ L (6) L ) 2 0 te^ffi l^X* 8 * ± 

^•©^^t-r > tr-^>x z L (c.>„) 2 i te±fEM-&-f > tr- 

^IT. itt?nj-f>^^^l 7 iitJiJ^^ni/^ 1 8 sis 

? >XR 2 l±fd^®j^-&2). 2 2«^ntCJ;oT#&n-g.{g:V^rajSE 
|gC<0 L O{i^?:EPJJDb^^-&O^m-r >fcf-^>7.T&0, 2 3 tt»V> 

, ^(Dm&vmn^ ?<d-( ?>xl itum**/^^*® 
*wv>^ >x c , <Dm%T&%.3:m 6 est. 

^fcitfe^J-f ^15 ^M^J*^/^^ i 6 tfrt>tf.Z>M.Fl&M® 

XR 2 1 ±T&ib£i*. g£ £ <h 5 0 2 4 tt^Ol^l:«koT / #&n5 

tt?iJ^tA->^o+tAy^ >X C 2 ©{i£Tfe&j£?£ 6 l:St. 
L,= (a>„* (j3 L -B BL ) -co L * (/3„ + B e „) ) 

/ ( (» H *a) H -«L*»i) </3 L -B 8L ) (/3 H +B 8 „) ) 
Ci= (o> H *o) H — to L *0) L ) ( J3 L — B e L ) ( |3 H + B „ „ ) 



WO 00/13315 13 PCT/JP99/03113 

/ (w H * 0) L * (ca L * (i3 L -B gL ) -cj h * ( j3 „ + B BH ) ) ) 
L 2 = Z „ * (co H *a) H -o) L *o> L ) *B,„*B !L 

/ ( a> H * to L * (w H * o t * B„„+(D L * a H *B 8l ) ) 
C 2 = ( to L * a L *B BH +co H * a „ * B B L ) 

/ ( Z 0 * ( a) „ * w H - a) L * 0) L ) *B 6 „*B BL ) 
a = R , / ( R , * R , + 1 / (a)*fi)*C g ,*C g! ) ) 
0 = ( 1 / (a> * C BS ) ) 

/(R 1 *R i +l/(a>*a>*C 8S *C (!S )) 
B B = ( a/Z Q - a * a) 1/2 . -.. . ffc^i* 6 

?^*3. JiBSfc3$»6)6»&%>9!&j&*&,k-5 IZs 2 oOS'd ^SSESci) L 

W±©<fc 5 fc, CI O^iS©^^ 2 IZktltf. -ftflf 7 . .8 *»ss«*ns 
ffi^^^ 2 7 . 8 ^©-A*flHf *«A* AftSg^ 1 i: 

„• M^iJ+r 1 6 ^JctfCHPM?!!^ /tv-^ 1 6.fcSfe5ttKl»a$n 

* 1 8 *3«fc i^^©it3?ij+^ 1 s i:ij«i:8asn&iM'f 

^ 1 7^6ftD, ifBA^SKi^ 1 £ JLT±fS^??f 7 , 8 il$!ll:ttSt 

#^^7, 8 <D\f}l/i/7>&>7s (R,) K & V> T , & lc il fcti L jfc 
It. l^l'^^^>^8©|/y7^>X&R P ^ 3^ W V> * 7 



WO 00/13315 1 4 PCT/JP99/03113 

, it m * -v n y $ (D * + a y ? > c 1 , m. n -i > ? $ $ <o < > & $ $ 
y^h 2 *3 kxtrnm* *x y? <d** ;t >x c 2 ^±m^m 6 £ 

y? o $ is, nt ixfiiisi^ii^ijs^ftufc 



3 . 

-hn&T 2 ^©ra^^^^nfeBtt^j'i' 2 6 tez(ow.m-i yy& 

* 2 5 tA*Sf 1 i©Mfcffi«3*lfcttai* 2 7 tt^©ifi 

?|J^-Wlv^ 2 6 iA^S^ 1 fcOHlC-fBtfttttSn, 5> 

a**?- i towc-ai^ttsn, 4ss*^7> f tut 
ttsn&ft«f**/t5'*s 3 o «-sgj3&«A^«^ i fc^^^n, 




WO 00/13315 15 PCT/JP99/03113. 

o 

f t-hTSiiS. ^6@l;^ViT, 3 1 # 1/ v> 7. > X 3 0 *3 J: 
H^* WV>* 2 9 t#LTJ:EftVJftfl»»:« L 0Dm#^EHJ)P Lfc^i 
^©ft^f-f > tf-^>X Z L (to L ) T&D, 3 2(i|]|l/i;7^>7 

3 o w< 2 9 iztt vx±m7m^ ft m&mi o H ©e# * 

© ^ l- 7 ^ > 7. P3 ) 

*l/T, >^ ^ 2 7 WV>^ 2 8 <fc j&» •=> & £ M?iJ^ 

V> JiO i£ §£ a> L T tt R JKtt , fi V> ^ R co „ T tt§ £ 

S £©afc*"J#eiIlHl&S£&*(f t £Hi#*i8^2 W61fc7 K5.y^>7* 

±i2^i/^x^ >xn 3 3 ±t#ib$-&5. 3 4(i:ni:i^ii^n 

z\om^(ow.m^ y*?v ^©-f # >x l 2 tt 
j>j* + /1:>*©=^a >xc 2 ©fit£Tie&i£i!¥7 k^t. 

^fc, ifi^M>^;?2 5<hiftJiJ*wV>:$>2 6 i^e^Sl^Jftg 



WO 00/13315 lg PCT/JP99/031I3 .. 

£M"T S J: 5 tl. -?-n»cj;0 2^o< > fcT — y >X£±IE5£l'i>;** 

i tifiJiJ^-v A->^>^ c j©iLSTI3»3S» 7 fc^T. 

L, = R d ,*Z 0 *B d / ( co„- co L ) 

C x = ( 0) H — CO L ) / (C0 H *6) L *R ds *Z o *B d ) 

L 2 = ( to H — co L ) / (co H *co L *B d ) 
C 2 = B (a> H -co L ) -C ds 

B d = (1/ (Z 0 *R ds ) - 1/ (R ds * R ds ) ) 1/2 

• ■ • 7 

co „ J4 S & ft L ft M Sic t L T R Jfc r 5 C i ifi T? # * . 

±ga*«f 2 ^ f,m^^m h 5 > V7.2ts.iifr <=>©aS2j{§*t£ffi;>j 
T5i, ±SH 2 r>©BE£ftHi!fc*fcisV»T«*>fc < i <b Hi t) m * fcS^ 

a±©*5ic. ^©nsfi0jgS83 cin«. n#2 9, so*«»ajs 

tiSA^^li:^ 11112 9, 3 OCS^<ttl*«*ftlB*t*IB 
t>^^2 t* ~&m*r * rti/ $> 2 &&iL'&Z.<Dlg.m**.n$'9 2 6 tie 58 
CftlSSn&IJI'f >?t> 2 2 5 J0>e>ftD, ±154*12/^2 *>51T± 
WHHW2 9 , 3 0 ilSJIItttttSns £5 £Ett3nfcKHftSBB& 

* wt */9 2 8 & ^zf^o&m** ? 2 8 iz&miz&m-zn 

fcMJiJ-r >&>7* 2 7*6&0, ±15^*^^ 2 *6aTiE*» 2 9 
. 3 0 iifcWfcftfcSn* £3 CB«3nfcifcW#SBtt£fcH£fc2 
AttlE^EIKlC «k 0 -f >fc!-^>X©g££tToTV>£©T> > 
Td-?>7>Ji 0 2 9 , 3 0©ttS*WvX^>X (R ds ) 




WO 00/13315 1 7 PCT/JP99/03113 

> \±-?>x* z Q iivrzm\z. > y ? ? o-f > y ? ? > * 

L x , Il?iJ^ f A 5^ ©3r * /t >X C , » teW-i & 

Z 9 >7> L 2 & ^ A ©* ^ A* 5/^ >X C 2 £ ± IE $C $ 

7S«fctJ:5 fc«£-r* dtfc^O. B^t-T^-f >t-^>Xtl: 

y?>? * 3 7-&©mk:— *a#tttt£nfcaaH >^^, 4 o «— 

itJiH 3 9 ©fl&JHfcttttSfru fflU»*«^5 > FS&K&^tl 

fciSyiJ** A C*l«*m£ifi©JBJR 3 il^^T* D 1*1-© 
^ ^ £ # U T R HJ £ * Bg r 5 . . 

Dfe^4l»:t«i(lfiiLTRIit5. 



WO 00/1331 S 18 PCT/JP99/03U3 

^^39. W.m*r\ Hi/? 4 0 , WM-i >#>7 ? 3 7 , MPl** / V> * 

h*Tf&*. fg 8 Skl&^T, 4 1 fefkMVVT.*? >X 3 0 ^.tlX 
M.'^** A* 2 9 fci:tf LT±f3i£V>:fc^&|Scca L (Dm^£WjbnLfc^ 
frcD&^-f > bf-y >X Z (a> L ) D, 4 2lit^l/y7^>7 

3 0 £tf Affi* W1>-^ 2 9 \Zltfl,T ±$&MU&mWL%iu> H C>m^$: 
L£J§^<D|i*5< >tf-^>X Z L (to H ) 4 3«_hf2g 

0 2SOf a>y^^>XR) lf&3o 

IT, it£^J< >i/^^3 7tt?l^t/^y^ 3 8 t^S 

tt^rMTS £ -5 13 L, *tilc J: D 2^©-f > fc: - > X £ ±iB5£ 3 > 

^fC®fU-T 9 3 9 iifi?>J* 4 0 £ 6 & -5 it ?U & S E 

^P3 4 3 iT^i$t, 3i-&£<h5. 4 6 li'Cl^t: iolf^ns 
S^tTJ&S. £ tf) *f © E ?0 "T >^£^®-f >?&&>7>L 1 

L x = ( a> L * a L * X d H + w H * a H * X d L ) 
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/ (Y G * ( CO H * CO H — CO L * CO L ) * X d H * X „ L ) 

Ci = Y D * (co H *co H -co L *co L ) *X dH *X dL 

/ ( to H * a> L * (co H *a L *X dH + co,. *a dI . *X dI . ) ) 
L 2 =(co H *co H — co L * co L ) 

/ (co„*<o L * (co L / (X d „-j8„) + co„/ (X dL +j3 L ) ) ) 
C 2 = <co H * (X dH -/3 H ) + co L / (X dL +0 L ) ) 

/(co H *co H — C0 L *CO L ) 
a = ( 1 / R d , ) / ( 1 / ( R d , * R d , ) 

+ co*co*C dt *C dt ) 
/9 = co * C d s / ( 1 / (R d5 R ds )+co*co*C ds *C ds ) ) 
X d =(a/Y 0 -a*a) 1/2 •ft«»8 

±u^n^:m 8 & e> t>.9i&a>ft & \z, 2-o(om-&&m$L$ko> l _ 

n^AASfu, 29, 3 o iwg^< tu^m^^m^-rsitj 

fcSEi«*nfcafew-f * 3 7 o ±ew* 2 a^it± 

fBH^ 2 9, 3 0 tiS?8C««*ti-S fcE»*nfc3fcW*SI0»t 

> w,n*\ n : s $ a 0 & ,fc n z (om. m * r n */ $ 4 0 \z m.n \z &m $ n 

feifi?iJ-f * 3 9*Sfc'tK ±8BW** J F2 J&^mT±|5^^f 2 9 

, 3 0 fccktf ±IBM?!l#iI[5]Sg©£# 3 7 , 3 8 tMn\Z&ffi2tlZ «fc 

2 9. 3 0 ffiiK^j V =J7s$ >X (R ds ) £ 33 V> T , &M\zMtti V tz 2 



WO 00/13315 



20 



PCT/JP99/03113 



iff \Z , HSl/i'X^>X3 0C)l/yX^>X^R ds> Afif3r*/1>' 
9 2 9 ©*-WV>* >X £ C d 2 "3 © g£ & w L , w H , B 

&L P ilfll* r K ; s 9 A'>^ >X * C j , Mr/^^©^ 

&m 8 5 ckj^t* z\t\z&v % mmt-r zm^i 

g t Uft< & 9 , fiffl&ft*l::51J3 L HIS ©/hffiffc ©8ft 

^ t> £>. 

fctt?u#fiiiii&£, Myu^^/t'>^fe & it zl<d nam k*s 9 \zm.m\z 

»«SnfciW< >^**rt»e>fc?K ±IBA*«^F36^ 6 JLT±ffijl«* 
£tf±ffil*^£Sia»©£<*£*^K:»t*£n* «k 3 KffittStl&ftai 
#JRlslK£*(ltATV»*©T!, >e-^>;*<fc9 1 fc*$V*Affi© 
A*l/->*X^>X ( R i ) fc*5HT. ffil0290H*ftfc6^TSft 

*3 * ESS © /h£fl:©8&* % & -5 . 
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2 £<fctfMJiJ*^r A* A >X C 2 fcJbfE&iSp 5 $^ifc-r 

^^^^ e^T±fB^^i:B^JtC^gg^n^ cfc-5 tifi^^ n/cM^J*^ 
-y>7i0fe^#HtSOA*kyX^>^ (R,) \z&\,*T, &M 

&z£*m&&*&m$L§k&iz&fevtz£LThm*tem®& ! &^£ v 

4$ K , fift U i? 7^ 2 > 7* <D W 7> $ > 7, & R a s , ^^f^^AS^^CD 
£ Z 0 t VTzm\Z, m.PM * <D-f $ >7 L l% it 

L 2 £«ktfM?iJ*^ A°->*<£>*^ A->* >7C 2 £ JifEffciCp 6 &ffitz 
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fcM^j-r >99 9fr*>n. k> . jitBia*ss^*^mT±ffift?(f tafc^otcft 

^>X.t 0 v^^cDffi^ l/v'^ ^ >X (R ds ) lc43V>T, -BE^ 

o 

-9>X* Z 0 £ LfclfcK:, S^J-f >^990^ >999 >XL E 

intense j&n** n~/9 kTS-^oun** 9 \zm&i\z&m-zn 

frmPH > 9 9 9 *> U Q > ±I2ffi*)S^ e>AT±fBm^^J;^±S2 
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7. (R ds ) KfcUT, ttjSCjStti L& 2 ^©fflifcSclC45V>TS£&3t 

SEJ»©/hffl-fk©Sft*t>*S. 

tei/^X?>7©l'^X^>XSR is> £ ?Sr 3r -> * © 
*W^->*>X£C d5 , 2-3©»^«fflJK»&a> L . '<o„, 
y^>7Sy 0 fcLfc^t, i£^J-f>^^^©'r>^^^>7 > L 1 , it 

^^±©*IJffi pj#gft 
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1. ft«r***tt£tt5 Hi 

&m * * > ? & «k z. amm* * n ? \zw.m \z mm s tut 

<bt£ 0 , ±EAAif^ £JLT italic fctt^JfcSfttSn* 
A°->^ ©*-w?5/* >X£ C e , > 2 o<DM-&:fl^&&£ co L . &>„, SE 

l x , Bi:?!]* * /i /i c , , mfm >?>7 $<r><i y# 

L , = X 8 / ( 0) „ - a) L ) 
C,= ( to H - a) ) *C BS 

/ (C.,*a> H *a> L *X B - (6) H -o) L ) ) 
L 2 = (a) H -co L ) * R , / (co H *o) L *Y 0 *X„) 
C 2 = Y 0 * X B / ( ( 0) H - L ) *R,) 
X e = (R|/Y 0 -R|*R|) 1/2 
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s:?>j* * a & J: rx ^ <d mm * /i -> ^ Kut'yij k $ ntzB. ai-r 

l j . it ?u 4=- * /i ^ © ^ * /i ^ > * c , , m^j -i > & $ $ <d -f > y 
^^fctct &ftm.ft z>mx<D mm m i jgf2m©M-&tEj8g. 

L,= <&>„* (j3 L -B BL ) -a> L * ( 3 H + B „ H ) ) 

/((«„* ft>„- w L * » L ) (fi,.-B gL ) (/3 H +B eH )) 

C, = (o) H *a> H -co L *(o L ) (/3 L -B eL ) ( £ „ + B 8 H ) 

/ (a> H *co L * (cp L * (j8 L -B eL ) -w H * (3 H +B iM ) ) ) 

L 2 =Z 0 * (o) H * oj „- 0) L * a) L ) *B. H *B, L 

/ (a) H *w L * (w H *a L *B BH +Q> L *a H *B eL ) ) 

C 2 = (a) L *a L *B ell +t l > 1I *a„ *B sL ) 

/ (Z D * ( <o„ * w H - a> L * 03 L ) *B eH *B 8L ) 

a = R , / (R, * R, + 1/ (co*a)*C es *C es ) ) 

/3= (1/ (a> * C , , ) ) 
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/ (R | * R i + 1 / (o)*o)*C BS *C 8S ) ) 
B g = (a / Z „ - a * a) 1/2 



5. fkffitit&mznZAKt&Tt. 

Win** <Dm.m^^ n s s& \zw.mzmnz tircum* 

M 81 3r ^ /t -> * *5 <fc Xt Z (O M8I 4 s - -Y n Is $ \Z mm \Z &WL £ titc tt?U < 

?<D**rti'*>?\C 1 . M^iJ-f * o-f ? > X L 2 £ J; 

L, = R d! *Z 0 *B a / ( to H - o> L ) 

Cj = ( u> H - <o L ) / (c«> H *a> L *R d ,*Z 0 *B d ) 

~L 2 = (.(0 „~ 03 L ) / (.(O h * (0 L * B a ) 

C 2 = B d / ( o> „ - co L ) -C d8 

B d = ( 1 / ( Z 0 * R d , ) - 1 / ( R d . * R d , ) ) 1 / 2 
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ii h * * /t -> * * «t # ^ ©maT*.* a- ^ * i~ a ?g £ tnzm m<t 

?iJlC^^$n^:^^f+^/^>^ RZ>*^^f ^^^^^ fcCDt M. 

>*£C d$ , 2 ~3(DW.€;jhmWLWL*: co L , co H , I^7H5y^>XI 
Yotlfcl^l:, tSI'f >^^^©'f>y^^>7L 1 , ifi 3^ -> 

M^j * *a-> © * ~> * > x c 2 . t*TE« a » * « fc -r c: £ * # 

L,= (€0 L *a L *X -H + a> n *a H *X dL ) 

/ ( Y 0 * ( a) „ * a) „ - to L * a> L ) *X dH *X dL ) 

C,=Y a * (co H * co H - co L * to L ) *X dH *X dL 

/ (to„*a) L * (»„*o t *X - „+a» L *o' - " L *X -t ) ) 

L 2 = ( to H * to H - co L * co L ) 

/ (co H *co L * (co L / (X d „-j3„) + co H / (X dL + j3 L ) ) ) 
C 2 = (co H * (X dH -0 H ) +co L / (X dL +/3 L ) ) 
/ (co H *co H — co L *co L ) 
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a= ( 1 /R ds ) / ( 1 / (R ds * R ds ) 

+ a)*w*C ds *C ds ) 
j3 = co * C ds / ( 1 / (R ds R ds ) +o>*o)*C ds *C ds ) ) 
X d = (a/Y c - a * a) 1/2 
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